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Abstract: The study was carried out on the mammary glands taken from 3 bovine (the BălŃată 
Românească breed), all adults. The distribution of the venous vascular system of the mammary glands was 
emphasised by injecting into the venous system a solution obtained by mixing the commercial product “Palux” 
with blue dye, then keeping the glands in 5% formaldehyde for 24 hours, and finally dissecting them. Due to its 
highly specific function – the production of milk, the mammary gland is endowed with a vascular system 
extremely complex from a morphological point of view. Given its complexity, our research and observations 
regarding the venous circulatory system of the mammary gland may be performed by taking into account the 
state of the mammary gland, namely whether it is functionally active or not. The mammary venous system 
originates in the network of the mammelonary venules in the anastomotic complex. The deep mammary veins 
have many tributary streams forming real trunks of vasculary veins which have an ascending trajectory, crossing 
the mammary parenchyma to reach the base of the corresponding mammary quarter. The venous blood is 
collected from the entire udder by veins that join to form the left and right basal veins, which, in turn, form the 






Veins leave the mammary gland anti-parallel to the arteries. Many papillary veins 
course upward from the teat and join, making several large mammary veins the venous circle 
(http://animsci.agrenv.mcgill.ca/courses/460/topics/3/text.pdf). There are three veins on each 
side that carry blood away from the gland:  
1. External pudic vein running from the base of the udder through the inguinal 
(Linzell, 1960) canal, leaves the udder anti-parallel to the external pudic artery (2-3 cm dia.). 
These veins carries essentially all the venous blood back to the heart (Akers, 2002). 
2. Subcutaneous abdominal vein (milk vein) exits the gland at the anterior end of the 
front quarters and passes along the abdominal wall (Damian, 2001). This is the large vein that 
is visible under the skin on the belly of the cow. It enters the body cavity at the xiphoid 
process via "milk wells", and eventually empties into vena cava. 
3. Perineal vein leaves the rear of the gland anti-parallel to the perineal artery (0.5 cm 
dia.). This vein carries less than 10% of blood leaving the udder. 
Venous circle - Formed by anastomoses between anterior and posterior mammary 





MATERIAL AND METHOD 
 
The study has been carried out on three mammary glands taken from adult cows (the 
BălŃată Românească breed). The glands were collected by severing them from the body (in the 
inguinal area) immediately after the animals had been slaughtered for commercial purposes. 
The method involves the immediate injection of the mammary veins in the glands with 
a solution obtained by mixing the commercial product “Palux” with blue dye in order to 
highlight the veins. The already injected glands were then placed into a 5% formaldehyde 
solution for 24 hours, after which they were dissected under a magnifying glass. 
 
 
RESULTS AND DISCUSSIONS 
 
Changes in the venous calibre of the mammary gland do not trigger morpho-
topographical changes, either in the arterial or in the venous system. However, we can state 
that a general characteristic of  the mammary veins is the flexous aspect of the routes, as well 
as the changes in calibre, which causes the veins, and especially the bigger ones, to have an 
























The mammary venous system originates in the network of the mammelonary venules 
in the anastomotic complex. The mammelonary venules give the network a specific aspect, 
due to the fact that, towards the papillary duct, these vessels follow routes ranging in tiers in a 
circular fashion, so that, towards the base of the mammelon, two or three mammelonary veins 
are formed. At the base of the mammelon, the respective venules have an ascending 
trajectory, and continue either with the deep mammary veins, or with the superficial veins 
belonging to the respective mammary quarter. (Fig. 2).  
 
 






















The deep mammary veins have many tributary streams that form real trunks of 
vasculary veins which have an ascending trajectory, crossing the mammary parenchyma to 
reach the base of the corresponding mammary quarter. 
A particular characteristic that we discovered is that some of the veins belonging to 
one quarter join veins belonging to the other quarter in the same half of the udder, thus 
forming common trunks. This fact is not mentioned in any of the bibliographical sources we 
have studied. This newly discovered feature contradicts the general view that each quarter of 
the mammary gland has its own independent venous vascular system.  
Another specific feature of the mammary venous system that we noticed in all three 
glands studied is that from the deep mammary veins there spring real “perforant branches” 
which cross, through orifices of their own, the median suspensory ligament (Fig. 3). Thus, 
another venous vasculary system, common to the two halfs of the udder, is created. Again, 
this fact is not mentioned in any of the bibliographical sources we have studied. This newly 
discovered aspect contradicts the general view that the two halfs of the udder have 
independent venous vascular systems. These two specific features uncovered during our 
research must be taken into consideration when developing a new view, with practical 
implications regarding mammary pathology, as they invalidate the previously held opinion 
that it is impossible for infections to be transmitted from one quarter to another, or from one 
half to the other. 
It is important to point out that there are significant differences between the  posterior 
mammary quarters and the anterior ones in as far as the venous vascular system is concerned. 
Thus, the two posterior quarters enjoy a much richer venous vascularization than the two 
anterior ones. This may explain the correlation between the blood supply in the various 
segments of the mammary gland and the milk production, clearly superior in the case of the 
posterior quarters.  
In addition to the above-mentioned remarks, we must also point out that most of the 
venules originating in the papillary zone and in the parenchymatose zone of the posterior 
quarters merge, thus creating in each of these quarters a venous circle which then opens in the 
caudal region of the great venous circle situated at the base of the udder. This aspect was 




Fig. 2 The venous system in the left half of the 
udder, 1 -The deep mammary vein , 2 -The 
superficial mammary vein 
 
Fig. 3 . The “perforant branches” crossing 





   
 
Our research has determined that there are certain features, regarding the routes of the 
veins and the venous calibres, that differ even in the case of the same udder, being particular 
to one half or the other. (Fig. 6). These aspects, however, do not cause essential anatomo-
topographical changes in the venous vascular system of the udder.The venous blood is 
collected from the entire udder by veins that join to form the left and right basal veins, which, 
in turn, form the great basal venous circle of the udder. The left and right basal veins form the 
basal circle by merging both in the cranial and in the caudal direction.  
In the basal venous circle are joined many venules that drain the blood both from the 
cutaneous mammary tissue and from the retromammary lymphocentre. The basal venous 
circle has a special property, namely a secondary derivation that contributes to the creation of 
secondary venous circles situated at the basis of the anterior quarters. This aspect was noticed 
in only one of the three glands studied.  
The venous blood of the mammary gland is drained by means of the three well-known venous 
routes: the subcutaneous abdominal vein, the external pudendal vein and the internal pudendal 
vein. The region of origin for the internal pudendal vein in the great basal venous circle looks 
like a common trunk which then splits into the two internal pudendal veins, the right and, 
respectively, the left one. In some mammary glands the common internal pudendal trunk is 
missing, and thus each of the two internal pudendal veins has its own origin, directly in the 
great basal venous circle.  
Based only on our observations regarding the calibre of the three veins involved in the 
draining of the venous blood from the mammary gland it is impossible to determine exactly 
which one of the eferent veins constitutes the main route for draining the blood from the 
udder. We are thus in agreement with other researchers who assign the main role to one 
mammary vein (the subcutaneous abdominal vein) or the other (the external pudendal vein), 
correlating this function with the decubital position or, respectively, with the standing position 








Fig. 4 The venous circle belonging to the right 
caudal quarter (1st gland)  
A - The external pudendal vein 




Fig. 5 The venous circle belonging to the left 
caudal quarter (the 2nd gland) 

















































 Fig. 6. The aspect of the deep venous vasculary system in the right half of the udder 
 
1 - Basal venous circle 
2 - Medial branch of basal venou circle 
3 - Origine of the subcutaneous abdominal vein 
4 - Origine of the external pudendal vein 
5 - External pudendal veins 
6 - Deep venous branches of the right posterior quarter 
7 - Deep venous branches of the left posterior quarter 
8 - Superficial venous branches 
9 - Intermammary “perforant” branches 
10 - Superficial venous branches  of the left anterior quarter 
11 - The left basal venous circle 
12 - The right retromammary lymphocenter 
a - The mammary gland parenchyma 
b - The mammary capsula 
c - The median suspensory ligament 
d - The right anterior teat  
 
1.   Some of the veins belonging to one quarter join veins from the other quarter 
situated on the same side of the udder, thus forming common trunks.  
2.  From the deep mammary veins there spring real “perforant branches” which cross 
the median suspensory ligament.  
3. The posterior quarters receive a much richer blood supply than the anterior quarters. 
4. Most of the venules originating in the papillary zone and in the parenchymatose 
zone of the posterior quarters merge, thus creating in each of these quarters a venous circle 
which then opens in the caudal region of the great venous circle situated at the base of the 
udder.  
5. The basal venous circle has a supplimentary derivation, which contributes to the 
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